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Dear readers, I will not recall here Leo’s scientific achievements, which you all know and many better than I. Instead,
I would like to share with you some of his thoughts, statements, jokes, and several stories about him.
Room for signature. Leo obtained his famous LP result in 1978. In the USSR, for such priority results there was a
special journal, Soviet Math. Doklady (Reports) in which his paper could appear in less than a year. Yet, they considered
only short papers, up to four journals (that is, about six typewritten) pages. Also, the author could not submit a paper
to Doklady himself; it had to be communicated by a member of the Soviet Academy of Sciences. In 1978, there was
only one such member in the Computing Center of the Soviet Academy (where Leo worked), its director academician
Dorodnitsyn. Yet, he hardly knew Leo. So, Leo first explained the result to the chief of his laboratory, Dr. Solodov.
He understood it and went to the director with Leo’s paper. Soon he came back with the verdict, “There is not enough
room for my signature!” Well, it is easy to say “no room” but difficult to find it. Leo had no computer version to edit
(and no computer, either). What could he do? Retype a couple of pages? Still, there could be no guarantee that enough
room for the signature would be saved. Retype all six pages? It would take half a day. Still, the whole paper could not
exceed six pages and it was already of this size.
Finally, Leo found a solution for this problem, too. The first paragraph of the paper said that linear optimization
is polynomially equivalent to simply verifying the feasibility of a system of linear inequalities. Of course, it would
be good to keep this claim for completeness. Yet, it was not new and could be sacrificed. So Leo covered it with a
piece of paper and thus saved enough “room for the signature.” One could have noted that the new version looked a
bit suspicious. The original title, author’s name, and the beginning of the text were covered by a piece of paper with a
(new?) title, Leo’s name, and Dorodnitsyn’s signature. However, all went smoothly.
On practice and double standards. They all say that the ellipsoid method is not practical. Leo never argued. More-
over, with his usual hyper-modesty he ended one of his Russian papers as follows, “Obviously, all this cannot have any
practical applications.” Not surprisingly, in the English translation must have was substituted for cannot have any. I do
not think that the American translator had problems with Russian double negatives (in Russian cannot not have might
stand for must have), it is more likely that he simply considered such an ending too pessimistic to be not just a typo.
There is a similar classical story. Once Lev Landau translated a talk of Niels Bohr in Russian.
Bohr said, “I am never afraid to show my students that I am stupid.”
Naturally, Landau translated, “ . . . they are stupid.”
After someone pointed this mistake out, Landau explained that it was just a slip of tongue. Yet, Pyotr Kapitsa, who
attended the talk, remarked that he would rather call it a principle difference between the Bohr and Landau schools.
Another achievement of Leo, the dualization algorithm, is only quasi-polynomial, t=N o(log N ), not even polynomial,
leaving alone its practical value.
Once Leo remarked, “It is my destiny to suggest non-practical algorithms.”
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About dualization he was more specific. “If a problem A is polynomially reduced to dualization, we say that A can be
efficiently solved. Indeed, A cannot be NP-complete unless every problem from NP is quasi-polynomial, which is very
unlikely. Alternatively, if problem B is reduced from dualization, we say that B is untractable or at least very difficult,
since no polynomial algorithm for dualization is known, yet. This is what they call ‘double standards’,” summarized
Leo.
There are “applied” areas, where all papers are supposed to contain computational tests of the obtained results,
sometimes with artificial or randomly generated data. Once Leo co-authored such a paper. He argued, “Suppose that
we test the efficiency of a spellchecker: with randomly generated words it will be close to 100%, with Webster’s
dictionary to 0%.”
Once he said, “If one knows no theory, it is not yet a reason to call oneself practitioner.”
Seven ifs and no then. In 1978, Leo’s elder brother Borys watched him typing his candidate’s thesis. It was in game
theory. Leo typed,
“Let f be a payoff function defined . . . ”
“In my pocket,” suggested Borys. (Now he is a successful businessman.)
Leo finished typing the theorem which stated, Let . . . , let . . . , let . . . , let . . . , let . . . , let, then . . . . Borys was obviously
disappointed, “So much trouble for one little then! Just substitute one more let for it and go have some beer,” said he.
Use formulas and theorems only if they are absolutely necessary. Once Leo taught “Algorithms” and a Postdoc
gave the same course in a parallel class. Trying to make students’ life easier, in the very first lecture, he presented all
recursive formulas (which are frequent in this course) and even proved some of them. As some proofs say, the result
followed immediately. A deputation of intimidated students from Leo’s class came to his office next day and asked
quite seriously whether he was going to teach in the same way. “No, I am not!” answered Leo in no time, “In general,
I do not mention formulas and theorems unless they are absolutely necessary.” It was slightly surprising to me how
easily Leo betrayed formulas and theorems but I could appreciate his gift for diplomacy.
A novel about perestroika. In 1989, Leo talked to American colleagues. Naturally, they discussed Gorbachev’s new
politics, the so-called “perestroika”, then switched to Russian literature. Somebody said that Gogol’s “Dead Souls”
is one of his favorite novels. “It is just about perestroika!” said Leo. No comments followed. Indeed, it is not easy to
understand this remark; one should know the novel (Gogol called it an “epic poem”) and also Russian life well enough
to trust not too much in perestroikas that happen in Russia from time to time.
Yet, I have a comment. Nabokov, in his essay about Gogol, defined the subject of the poem differently. He wrote that
the main hero, Chichikov (the guy who is buying dead souls) is actually a broker from Hell, like Mefistofel in Goethe’s
Faust. This is a very original view, too. In my humble opinion, Leo’s definition is more precise. In any case, Nabokov
might be excused, since he cannot know anything about perestroika. Perhaps, Gogol knew.
I believe only in Communism. This story is already a classic. A real estate agent showed Leo a house. The following
dialog took place.
“There is a synagogue right behind this corner.”
“But I am not Jewish.”
“The mosque is in walking distance, about 20 minutes.”
“But I am not Muslim, either.”
“Church is very close, too.”
“I believe only in Communism,” summarized Leo.
“Well, the idea itself is good.”
Perhaps, she also did not believe in Communism, or in Jesus, or in Allah, yet, she truly believed that the customer
is always right.
V. Gurvich /Discrete Applied Mathematics 156 (2008) 1957–1960 1959
Awards and Honors. Once, applying for a grant, Leo listed his awards and honors including the Fulkerson Prize.
“You got some Soviet awards too. Didn’t you?”, asked Leo’s collaborator.
“Yes, I got the Lenin Komsomol Prize,” answered Leo.
“So, write it down! And what does it mean?”
(In fact, Komsomol stands for the Young Communist League.)
“Well, something like Hitler-Yugend Prize,” explained Leo modestly.
“Really?! OK, let us skip it.”
Lost and found. In 2000 or so, Leo came to a conference in Germany. It was organized in a small house in the forest,
a nice quiet place. Once in the night Leo came down to the kitchen for a bottle of beer.
A German colleague said, “Please, help yourself, I know, you like to drink.”
“Why do you think so?”
“Since about 20 years ago we sent you the invitation to a conference, and Soviet officers told us that, unfortunately,
you could not come because in the last moment you had lost your passport.”
In fact, Leo’s passport was not issued until 1988. Before that he could not leave the country even for a short trip.
Thus, after 20 years he learned something about the past. They denied him exit in 1979, and, to avoid further questions
from people inviting Leo, explained to them that he had lost his passport and that one should not drink that much.
Later, they could have let him go, e.g., to the International Congress of Mathematicians at Warsaw, in 1983. (It was not
likely that he would defect or ask for political asylum in Poland.) Yet, they did not, because then their past lie could be
uncovered.
LP attacks Sputniks. In 1979 papers about Leo appeared in the West, in SIAM and even in The New York Times.
For decades such publicity meant nothing good in the USSR. For example, Boris Pasternak had to reject his Nobel
prize in 1958. Yet, it was 1979, not 1937 or 1958, and the new times were more ambiguous. Some of Leo’s colleagues
in the Computing Center stopped saying hello to him, just in case; on the other hand, some strangers started to do so.
The article in The New York Times compared Leo’s breakthrough in LP with the first Russian Sputnik. The word
Sputnik caused concern in the highest Soviet spheres and Leo was summoned, not to the KGB but only to the GKNT
(Government Committee for Science and Technology, an analogue of the French CNRS). Leo’s first impression of the
CKNT was negative; in particular, he did not like the habit of the officers welcoming one another by smacking hands,
like volleyball players after they scored.
An officer asked Leo how his result was related to Sputniks. In particular, he asked does it enable us to attack
American Sputniks or, save God, vice versa. One should know Leo’s attitude. He did not answer, “What nonsense!”
Instead he said, “I find it very unlikely, however, I am not an expert in Sputniks.” Sure, such an answer cannot be taken
as a final one. So the officer kept asking until Leo got tired and confessed, as he frequently did, that his work is purely
theoretical and has no practical applications at all. This could be safely reported to the higher level and the interviewer
was happy. He even tried to smack hands with Leo but was reduced to simple shaking.
Never undo. We wrote several papers together. Usually, Leo was typing, while I gave advice, which he always tried
not to follow, unless there was no other way to say it. So, I just watched as the text appeared sometimes pointing out
obvious mistakes and typos. They appeared frequently, since Leo typed very fast. Each time he deleted everything after
the last typo, sometimes the whole line or even two. Also, he never learned how to undo, so when a paragraph was
deleted by mistake he just tried to recall it. This was pretty annoying. Yet, later I’ve realized that, while typing, he was
thinking how to present the results better. So there was no point in saving time.
Squirrel metrics. Our last paper was about short paths interdiction. We noticed that the following decision problem
is NP-complete: Given a graph with terminals s and t and positive integral d and k, can all s, t-paths shorter than d be
destroyed by deleting (at most) k edges? [In fact, we could have just referred to a preprint by Bar-Noy et al. (1995);
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instead we gave a proof to modify it later for several similar statements.] We remembered the directions of Polya that
terminology and interpretations must help with proofs. So we introduced a squirrel running from s to t along the path of
length d=5(n−1) edges. Furthermore, along this path we planted equidistantly n trees, in every fifth vertex, including
one in s and one in t. Each of these (common, botanical) trees consisted of a trunk and three branches (edges) growing
from its end. These branches could overlap, that is, the corresponding edges might have other common ends, and there
are exactly n such ends. Now, the main idea: a squirrel is slow on the road but fast in trees. So, she can take a shortcut
(trunk, branch, another branch, another trunk) whenever two branches overlap. Could one cut k trunks to eliminate all
shortcuts and thus make all s, t-paths not shorter than d? There was an extra little problem: why should one cut only
trunks, not branches or even the road itself. Yet, this was easy to fix: just make the corresponding edges multiple with
multiplicity greater than k, so that they could not be cut at all. Thus, our problem was reduced from the well-known
NP-complete problem Exact 3-cover: Given a set S of cardinality n = 3m and n subsets of S of cardinality 3 each, are
there m subsets that form a partition of S? For this reduction we took k=2m, d=5(3m−1)=15m−5, and everything
looked fine.
Alas! We live in jungles. After a trunk is cut, its branches do not fall down, they stay. It was not difficult to repair
this proof but the squirrel ran away.
On native and foreign languages. Once Leo came to Yerevan. A guy in the bus asked something. Leo did not speak
Armenian, so he did not answer. The guy repeated his question in a louder voice. Leo decided to leave, they had just
come to a stop. The guy caught Leo’s arm. “What do you want?” finally asked Leo in Russian. “Your ticket!” Indeed,
it was unlikely that in Yerevan a person looking like Leo could not speak Armenian.
Once in Rutgers a gentleman with a boy came to Leo’s class. He said that he had great respect for Leo and would be
happy to introduce him to his son. After this short beginning in English he switched to Armenian. “Sorry, but I do not
speak Armenian,” said Leo. The other was disappointed, “Of course, you speak perfect English,” said he. Leo recalled
this story several times.
When, in 2006, Papadimitriou gave the lecture in Leo’s honor, I noticed an Armenian-looking person who sat in the
first row and listened very carefully. He looked quite familiar but I could not recall him. In a few days I met him again.
He was Rutgers postman.
Also, in San Francisco, after the session of INFORMS dedicated to Leo, several people came to talk to me. They
were not mathematicians or management scientists but ethnic Armenians from California. They came to honor Leo.
Some came a long way.
In elementary school Leo was doing very well. Once the teacher of Russian language graded his test and said to the
class, “Khachiyan made no mistakes at all.” Then she added, “not a surprise, since he is not Russian.” Leo frequently
recalled this story. “She was right; since they are Russians, they have no need to prove this,” commented he.
Leo’s grandfather lived in Karabakh. In his small town, he was considered an expert in Russian too. Once neighbors
asked him, “What is the Russian for comb?” He forgot or did not know but to save face was important: “Russians have
no combs,” answered he.
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Additional information on the content of this special issue:
Due to a very unfortunate oversight were the below mentioned papers published already in issue 155/13 as regular
articles:
“On Khachiyan’s Algorithm for the computation of minimum-volume enclosing ellipsoids," by M.J. Todd and
E. A. Yldirim
(Intsert cross ref.: DOI: 10.1016/j.dam.2007.02.013)
and
“Free multiflows in bidirected and skew-symmetric graphs," by M.A. Babenko and A.V. Karzanov
(Intsert cross ref.: DOI: 10.1016/j.dam.2007.02.012)
This two papers should have appeared as part of the Special Issue devoted to Leonid Khachiyan which was published
as Vol. 156/11.
The publisher deeply regrets the error and apologizes to the authors and readers of the journal for the inadvertent
mistake.
